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SInterestingly, time was not a significant variable contribut-
ing to the end point. Also, although the surgeon variable re-
mained significant on the multivariate analysis, which takes
into account the entire study period, all surgeons observed
a lower anastomotic leak incidence when they converted
to utilizing omentum to reinforce thoracic anastomoses.
We have found the use of omental pedicle reinforcement
of the thoracic anastomosis beneficial. Mobilization of
a portion of the omentum from the transverse colon and cre-
ation of the pedicle adds approximately 20 minutes to the
operative time, and we have not observed any additional
morbidity from omental mobilization. On the contrary, the
overall rate of pulmonary complications in patients who re-
ceived omental transfer was lower compared with patients
without omental transfer. None of our tracked perioperative
complications were increased by the additional operative
step. Leak-associated mortality was low in both groups
with and without omentum.
CONCLUSIONS
We recommend routine use of the omentum to reinforce
intrathoracic esophagogastric anastomoses (Level A-B evi-
dence, Class I-IIa recommendation). However, the omen-
tum should be viewed as an adjunct to a well-vascularized
interpolate and technically sound anastomosis, and not as
a substitute for an inadequate conduit. Likewise, judicious
postoperative care and appropriate workup for anastomotic
leak is still warranted for all patients undergoing
esophagectomy.
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Dr Gail Darling (Toronto, Ontario, Canada). Dr Sepesi and
colleagues address an important topic in esophageal surgery, that1150 The Journal of Thoracic and Cardiovascular Surof the anastomotic leak. They report an 8.4% overall leak rate
for intrathoracic anastomoses and demonstrate reduced leak rates
in patients who were buttressed with omentum.
I have several questions. First, how should we incorporate the
results of your study into practice? Should we do it for all patients?
In your study, how were patients selected for omental buttress?
Was it simply surgeon preference? Was it an intraoperative deci-
sion where the surgeon was concerned about the status of the con-
duit or the anastomosis, or were there preoperative factors that
influenced the decision to use omentum?
Dr Sepesi.We believe that it is safe to use the omentum on all
patients. As our complication analysis demonstrated, there was no
increase in complications. It takes approximately 20 minutes of
extra time to mobilize the omentum of the transverse colon and
to create the pedicle based on 3 perforating vessels off of the right
gastroepiploic artery. We believe that it may decrease the leak rate
in all patients.
Dr Darling. How did you select your patients for omental
buttress?
Dr Sepesi. The use of omentum has increased over time in our
practice. Initially, we used the omentum in patients undergoing
salvage esophagectomy who had higher anastomotic leak rates.
We expanded that to patients undergoing planned esophagectomy
in an attempt to completely eliminate anastomotic leaks.
Dr Darling. It is hard to evaluate the results of an intervention
over a prolonged period of time. Do you think we should conduct
a randomized trial?
Dr Sepesi. There have been 2 randomized trials performed
outside the United States. Both included patients with intratho-
racic as well as cervical anastomoses. Both studies demonstrated
favorably low leak rate when the omentum was used. Our study is
the only retrospective study focusing purely on intrathoracic
anastomosis. Properly designed randomized trials with adequate
statistical power to demonstrate a significant difference in leak
rate would likely require enrollment of several hundreds of pa-
tients. Considering the relatively innocuous nature of the omental
anastomotic reinforcement, a randomized trial may not be
necessary.
Dr Darling. I have a bit of trouble with the retrospective appli-
cation of the Clavien classification. You define a Grade 3 compli-
cation as 1 that requires operative intervention, yet your
conclusion was that the buttressing reduced the need for operative
intervention. Can you explain how you retrospectively applied that
classification?
Dr Sepesi. We retrospectively analyzed the leak rate in the 2
groups, 1 with the omentum and 1 without the omentum. We as-
signed each leak a severity grade based on the need for invasive in-
tervention. We observed that when the omentum was used there
was an overall lower leak rate for all leak grades combined; how-
ever, the most prominent difference was that we did not have to
reoperate for a leak as much with the omentum in place.
Dr Darling. You don’t know that they would have leaked,
though.
Dr Sepesi. It is impossible to state that an individual patient did
not have an anastomotic leak purely because of the omental rein-
forcement. Based on the results of our study the number needed to
treat is 17 patients; that is, 17 patients will need omental transfer to
avoid 1 anastomotic leak.gery c November 2012
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SDr Darling.You reported that surgeon was an independent pre-
dictor of leak rates.We and others have shown that there is a signif-
icant volume–outcome relationship for esophagectomy. This has
generally been analyzed by center volume, not by surgeon volume.
Do you think that individual surgeon volume is an important factor
in outcomes after esophagectomy?
Dr Sepesi. I believe that an individual surgeon’s volume is
important to outcomes, but we have no evidence that this is driv-
ing the leak rate or the benefit from omentum reported by our
group.
Dr Wayne Hofstetter (Houston, Tex). All surgeons at MD An-
derson who participated in this study group are experienced and
have a high volume. There are different operative techniques
that go into each individual anastomosis. Some surgeons perform
an anastomosis high up in the chest, some low in the chest; some
form a large conduit, some a narrow conduit (4-cm wide vs 10-cm
wide). Those subtle differences cannot be accounted for in the
data. We cannot go back and look retrospectively at those data.
So in putting in a surgeon variable, we were basically using a sur-
rogate marker to capture those individual techniques that go into
the anastomosis.
Dr StephenCassivi (Rochester, Minn). I have a question on that
very topic. Was the surgeon actually independently a factor other
than the use of the omentum around the esophagus?
Dr Sepesi. Both surgeon and omentum were determined to be
independent variables in the multivariate analysis.
Dr Nasser Altorki (New York, NY). I have 2 questions. First,
your abstract says that minimally invasive esophagectomy (MIE)
was a variable in the multivariate analysis, but your presentation
doesn’t show that.
Dr Sepesi.When we introduced the surgeon variable, the MIE
variable was thrown out of the stepwise multivariate analysis. All
variables with P values<.25 on univariate analysis were included
in the multivariate analysis. MIE was included in the analysis but
was thrown out of the model. The only 2 remaining variables were
surgeon and the omentum.
Dr Altorki. So you threw out all the neck anastomoses. Did
any of the surgeons make a practice out of amputating the tipThe Journal of Thoracic and Carof the gastric conduit in the chest before performing the
anastomosis?
Dr Sepesi. We do amputate the tip.
Dr Altorki. So why is that not a variable influencing the anas-
tomotic leak rate in those patients who got omentum versus those
who did not? In a heavily irradiated fundus, you cut off the tip and
then you do the anastomosis further down in the conduit. That’s 1
variable, and it may interact with the use of omentum.
Dr ThomasWaddell (Toronto, Ontario, Canada). I’m going to
come back to that surgeon question again. Dr Hofstetter said that
we can’t possibly dissect out the issues, but this seems to be an at-
tempt to do that. This is looking at different surgeons’ practices
and trying to identify what 1 surgeon does versus another. My
question is, if you can’t do that, what other programs can you con-
sider to try and make the worst surgeon have the same leak rate as
the best surgeon?
Dr Sepesi. Individual surgeons in our study noticed a signifi-
cantly decreased leak rate when they started using the omentum.
So a ‘‘high leak’’ surgeon may potentially decrease his or her
leak rate with the use of omentum.
Dr Waddell. We just discussed the independence of this on
multivariate analysis. That means that there are things other than
using the omentum.
Dr Tomasz Grodzki (Szczecin, Poland). I have a short, techni-
cal question. The omentum in this case is supported by the same
vessel (the gastroepiploic). Are you not afraid that it is less suffi-
cient for the tip of the conduit if it needs to also support the omen-
tum? In the case of failure, when the omentum was wrapped and
the leak happened, what did you find during reoperation? Necrosis
of the omentum? Insufficiency of the coverage?
Dr Sepesi. I think the only way to know about the differences in
blood flow within the gastric conduit and the omentum is to do
a perfusion study of the perforators versus the main artery. We
have not done that. We have not noticed a compromised conduit
because of the omental pedicle.
Dr Grodzki. In the case of failure, how did the omentum look?
Dr Sepesi. Except in the case of patients who lost the conduit,
the omentum was viable.diovascular Surgery c Volume 144, Number 5 1151
